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In one implementation, a print system has a 
collection of print elements arranged to span a print 
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*V7l5l ^ 7l#^l ^ft ^A^]^. ^€^1^1A-Iir ^Al^^.;^ «J-^<^1 
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f^^J ^a}7l Aj-ollA] ^l^S] ^1-^1 ^H>*>T:f. 4'-7l ^«J7l o^^l 

# ijtT^l, ol^x] r:11clH:1 3^^^ -^^^^l^ ^7^], ^ olulx] ^]o]^P^ sfl^^ ^ 
B}f>t}. Hj-H^^ jrelE ^^^]X] cl^l;^! ^1) o] 7V ^l^^^"^! ^.^J-^AS ^^i"-^^^ HflSE!?]! ^j-^r S5l 

^1-^5- 41-^1 ^_^_^SL^ ^Zl^i^S ^l^l;^! tllclE^^-- HBlEgrVt $1 nelE sllnoll c^l^l;^! ^o]^]7} Hi^^ks ^_ 

^^^A.SL ol^l^l ^c]^^ H=lH^Vir ^7-ll# ^ Sirf. ^l-o,] ^^^^ o._.i^ ^^4^^sL o]u]:^] n]c]^^ .s^.^I.e 

a 4^ 'gollA-l, ojul xl tilolt;!^ ^1-°11A-1 ^AlEH ^ SJ:^, Sfl^l€ ^l^l ^1 t:-11 o] t:] ^ -.^V^^ ojulx] 

tllOlBl 3^15101 SBIE S||r.ol^ J^^^ ^ ^y^. ^.^6^X] ^BIE^ - J^C^, H^^Vfe- ^-^1-^ T^] ^ 

efl^l^ <^1^1^1 nomy} ^l^^Ml «: ^ 9Ji^. -e^l-^n :?.^^>^ ^^v^ oIt.]^] ^c]^ r} 

ojulx] t^lolH:] 31)1^^^ ^ ox^, ^^^^ o]u]-Xl z^]o]^ 3111^ ol^o^ o] u] x] ^]o]^ 

4-5^ ^-^1* tll<^lH.^7l- ^T-^ H^H^Tll « ^- $Xt]-. 

^cI-71 Wj-^?^ IE ^OIIA-], Bfl^, ^>xl, -J a^A^sl-i^ uVT^jp^ ^^A-] o.d^ , -.a], ^flcg^ yjx], 7j#, ^a^, xj^. 

o]^^kl- ^ 27fl A><5^ x^c^r. tiH x^ji^ -.*gs3 $lr]-. 41-7] mj-t^^ Ss]e1o11 el ai ^ 

^ Si^ 5£"iA.^ ^1^17] til^lEi^ «isl*l-ir ?t7fl# 4- ^icf. olT^lxl r-Hc^lE^e^ ^^_c^] ^a^^ 

^ 9X^}. °l^l-7l t^l^lHiS] Ifl'^^ H^lEAl .| bBajJ oJo,^ 3),tSfAl7l7]0ll T^l^lHi HslE ^1^011 xj^. 

^ ^- tfl-^lT^ ^1^171 T:-^|olE^--^iE 7j-E^o^ Bli(Peripheral 

Component Interconnect-type bus)?-^Ei ^a1i3 51^}. ^o^x-l, Hejc -e^]- Hfjc ^^^^^ 7fl^^ ^f-^ 

H^S «^d-4 ^5]-^ ^elE i^a^p^ ^^^X1 ^3]^ ^l^Aj-p^ ^-6^^ 

4& g-Sl-^ €=^ -^7^1 feS^-^^S ^^-^^S 7l^sr>JE^ 

a 4= ^^c^lfe 4^51 H^E «.xl]^^ Sll^^ ^^A^S. ^,xl^ ^^7^1, 

H^S ^7l|s^ =f.A^6^ olT^l;.!-!- ul-Efiflt- olT^lxl ^o]^M: ^-ft^Vt ^Tfl, ^ <^1^1^1 tflclE|l: 

tCl-e^ ^711^2)- ^^1^ «o>^^ 7llAl«tT:l-. gi^t ^>7l WJ-^^ ^j^^ ^ ^1 2]- 

Jfxll^oll Ple> ,^1^ AJ-P^ H^l^ Al7m ^7lSl-Al?l^ -.HjSVul-. 

^7l3l-(synchronization)fe t11^lH.i7V ^bJc ^7fl=:oll T?.^^ ^^^^.<:>-5^. *^>^^.A5=- olT^j^ls^ ^^^o] ^}7]s]^.^ 
= 517^^.7-] olBl,xl x^]o]^,:\o^ JJ-A]^ -S^l^ ^Hj«>ul-. a«> Aj-71 wj-^^ ^J-^ltF ^lasl ^-^1^1 °1 

^l7l t^lolEi# S^^^l-fe ^o^ol* ^ISL^q ^1^)<=^1 <^l^l7l rl6lEi# *i-^ei-#ir ^^T^l^r ^-^^^ ^]EL^ 

^^<^] *l^l7l n^]^]^ ^i^^^ ^7H^# ^un^l.rzs. :^|_g,El 7II i*! ^1 3^ o] 

Ul,xl iflojE^^ a-^^l-^ TE^T^l^ ^ ^S^^ Al7lir 711#S1 =^xHl 7l:i*>c^ «-^fl^ollA-l «.-5^^ ojulAl 

tllcjEi^l £5,1- Al7m ^ Sicf. <^1^|7| ^^I^^IE^ISJ £3,1- A|7|ir ^Si^ 7|<g-I?-^ £<?^^Ffe ?t7^1# S 

^ iM. ^^7^ ^5^-5^- 7lol^# ^^y*!-^ CfolaJC T^l^el Xl^^ nl i^^V^l o]ti]^] ^1 1 «- 

^S] 7lo^Al7l7l iflsfl, r4-olEjjE u\]SLiL] oJjA^li xKx)^ = 5fl -J ^f^r S+^l^ ^h}1> ^ ^r^. 

AlA^e^o] 7flA]^u}. 7l^.B^^ cgP^ollAi ^l^o^ o^^im ;g#7l ^ H^S ^7fl#S] ^ 

^^117} ^Tdtt ^^^^S q^zl^^S. olT3l;<l7l- H^1HE)£^ H^IH ^7H#S1 

TIM ^7^1-^1^ H^iH ^^m^ ^^^m *^^7m ^ sii^. h^ih ^^m^ ^^^iit 'yfi 

^ HBjs ^^^i^j ^ siT^. ^>7i Ai A^c^^ ^Ai-^^7v^ ^^^^ ^iss s^i^i ^-m^ n<^] 

^ SS^^l^l ^1-^1^ =^ XiT^. S^S ^1 - Jf 7fls.si „fl<goil rq-i]- olinl^l tllomPl -.^^1 

# ^^-^rS^ ^ Si4. ai* ^d-71 7iiHai^ oiT3i;<i t^ioiBlP] ^^Ei ^^---^ ;^-^J-#7l flefl pfljze] fl^l 

=^^xll, ^ =B1E ^>pl srs^E «-7fl§5l Bfl^oll r^el- ojTil^l t^JolBj Se^E-a-l-i. aRH tfl*> ^o]r.^ 

^7fl^ ^ $ir-f. 

ai rf^ ^€^^1^ SslJ= 4>S] xll 2 7ix>Al-7.] A-llE 5^ o]cl xl r-11olEi# Ai4.-8-l-5L^ xfl 1 aIx^aJ-^I ^-,1^^ 

^c]-^l# 7flAl^H, Zl-Zl-P] ^^isp] xlxHl-^lfe ^711^ Aj-oll A^ Ji^o] =^l|lol 7Vi?*l-£S r^-p] ^=L=1E^ 3£«1-«>u}. 
13 -^J-Al^r Til 1 ^ xll 2 7ix>-^J-Al ^^ir^F7| 7MJ ^ $1^}. 7ix>-^J-^lir ^^t" 

A.^^ £*>€4. S^a^ ^T-^lfe 7)1 1 X^ICJL^EI^ olnl^l t-|lolEl7l- 7)1 2 AixHl-Al 5L^^ 

%o,l tq-ii} 7)1# ^^^1 o.^ ^y^^SLsL n<^]^7]- IL^i=^7^ iELS]7]^ ^>xl# it^ft^. 
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o]ny} .^1 2 ^^>^J-^l ^11 soil £^13-011 T^i} ^T-oil olul xl t^lolH;|P^ ^A]^ H^^o] yV^#£SL ^^^^ - o^d. 4 2 

^-Ds^ ^1 1 ?^_;^>^J-^1 ^Is^Jf-H.^ »12^51;^^> #5l^^^s ^m. 

7flAi=i Ai^^sfl ui ^1-71?^ oiA^>p^ lt^^^^^ ^ ^M. ^oMi oi^i^m 5^^13*1- 

t aslB^S] -^flS* ^1 ^PJsf §-7mE)r^. xfls^ ^^-^^^Cleading edge)*l 

^, ^c^sJ-tt ^1?_H1 ^l^l^l ^o]^7} ?i.c3J= ^1- ^S^^^sm ,.^.^IJ= ^ 

St^fe ^1^ -a^^ SS^Vcl-Cdeposit). ^1^ ^J--^^ ^-^l-tt ol^l^l ^^-^ H^S ^1- o^^^^Hl o]u]A] 

--A]^ ^ ^rj o.^ iT^Al^ o.^^ Mj-;^]^ - ^t\-, ^JL o]t^]^] 

Hs]^ Al^tg^ ol^l^l tllclEi <^1t^1^1^ ^ $iir i^ll'Se^mscalable) ci>^^l^Jl^<a ^ $1^. B'^-^t 

Al^^aj^ Hl^P^ sl-^,-^lo1 ui A^^, :^B| c^s ^ sic}. ^^ACprimary) ^d^RT-^l^^ 

(Peripheral Component Interconnect, PCI)# ^sfl ^4^13 ^ PC t^l RAM)$^ JL^$] s.^^^ ..^.^I 

r=llolH^ ^sr^ 4^o] ^H}7l# ^-ef cl^svoil u^e} .^]- ..j>oil ojulxl^cl ^ a] oiKjust -in-time) H^JlS^ ^ $I5L^ 
t-ll^lti ^l^l^l S^IS ^^^-&^qixL ^i-^l- ^ Sii^. ^iS-el^ °o^<^l H^IS ^^-3rel -^oMl 

H slln ?i^>-^l-^ll: ^H*>51-^- SSn^^t- ^.H SSn^7l-^ Tfl^lH ^efl<^l(FPGA) ^^slS(lC)$^ ^- Sii:^-. 

7j^Eisl pci^*^l ^^^=1 ^d^Hi-^l^s] ^o\r^_ eM-i PC ^\^% y}^ ^ 0.1^}. ^]^^^ 5^ SIS ^^fl 

^eloll c}^o^ FGPA/1- 53^ r|oi:^> ^x^oil H^S o\^^^]S. ^lu),xl r^Hc^lH^s^ i;fl<?]^, 

^7| i?i|<|JeM- A\^lk ^ Sicf. AiiHi]^ oiT^i;.! .^-^ cfl^^* ^ Si^l 

tl-l3ti1 ^ nBllol^.?lloj olnlxlo] 7ll^*v - o;^r+_ 

cl^l^l^ M-H}xfl^ ol^l^l c^lojEi t HslEiS] SelS if-A%^] ^I^^^S] ^io^ afe} ^#5? o^c}. Jg-*>El 
01^1,71 r^loj^i^ HelE ^7fl i^Soil t£f^]-, AVol*^ ^isal ^-xloil x-^xi-.^ ^ oir,^, Aj-ol*> pilsel ^-^1^ 7^ 

^iJZel ^ $irf. PllHEl y]3S|ir -ffA}*!- WlSe] zafj-s-l -ff-P-l ^^if-^^ ^ ^^l^, x,]]o\^ .avo]*!- p1|JZ51 

o^^l5:_^E^ cl^lxl tilolEi# ^7;^*^ ^ ^*i-5=l <?-^S] z|4S^ ^e^^ S ^ S ^2^- fee^ 7^ o^^i^ i^ei 

^1 t^lV 2:?1. 31^ H^IH ^1- '=H^-ar5^^1^i ^71-^ 7j-^_tl- ait 34^^^- S3) ^O] pcs^E-1 olT^l^l ^c]^^ ^ 

^1, ^^]^y\] «■ ^ ^t:}. ^7V^ t^jolEi ilrf sUT-^S^ yl^^Kscale) ^/^fe i:fl^^ S 

^7V^ S^^E ^^H^oll Jf7V^ ^ SX^. ^7\S} i^S^S ^^H^ ^^.^ ^r:f 7l^3^-Al7l7l ^ a] 

313-^ H^S £§51 #el^i 13 li^g^Jf tel^iP-sL 7l^^ «-l-7l ^^^], ^]1= S.m.hit 

manipulation)^ ^l^l^l^l iJAl^f Hsi^i^ ^^a^^|-7| H^-Ie «]1- ^a^I-^I^I ^fl^oUx-] ^^Ji^;^] Ali 

^fl^ ^ss^lH His S3># -g-ois->7ii =^ $1*1, His a^v^ fe^ r^joiEi ^-m^ <^y~\^^^ ^ ^flS Hl-g-^^1 



olAj-s^ ^Slo^mSl Aj-^-,l*> A^Tg^ ^^Elir £'3 ^ ^K7l ^A^6\] 711 Aisle}. ^ ^^^^^^ ^^1, ^ ^J"^ ^ 
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4^ ^a}7l(105)ir ^aSS] ^1##(115, 120, 125, 130, 135, 140, 145)3|- =^Ei ^l-f^l(llO) ^^r^^ ^]^^ 

o>7lA]?Jc}. 4^ ^^J:7]a05)^ sl-f-J(110)?-1 3^1oli(face)(150)oll rflsfl D «o>«j=i;^S .^m^(115, 120, 

125. 130, 135, 140, 145)-3r ^Ig- *«}7l(105)t ge^, 131= lEt ^l g-^(115, 120, 125, 130. 135. 

140, 145)^ -^^m ^ 9X^ o]'^^]^]kr ^kr ^ 9X^. ^1#&(115. 120. 125. 

130, 135, 140, 145)-& Al^e^o] 4=^?^ ^^o]^ 7]^% ^ ^V^^^J ^ Si^^-. o^j^ so^, ^l^s.(115, 120, 125, 

130. 135. 140. 145)* ^-<^1. ^M. pf<^l3.S$^ ^ijSSH at ^S.-^-^^ ^- SX^^-. 

^V-f ^(110)-^ ^#7l(155)# 4W ^«7l(155)t ^1^#(115, 120, 125, 130, 135, 

140. 145)^ ^- SI^-. ^<=H. ^#7l(155)t 3ll<^li(150) ^J"^ ci'g^ S^lH^l i:fl§fl ^1S-^(115. 

120. 125. 130. 135. 140, 145)5] ^l^l^iS] ^^9^}^ Ell<^l^V^^i#7l ^H433^El<a ^ 9.M. 

(160)71 as] H] ^d(110)i5-S^-E^ ifl^^lElr^, ?^_^H>>^)(160)t ?]1 *m(195)( '^1 1- 

^-Tllol^) ui ^.^(minimal) ?i x> x) ( 1 90) ^1 5-1^1] =?lEi c)--^^! ( 1 10)3f (160)^? A]iHfl(ioo) 

oil o]^ ^3^o^ Ajif^ ^l^*>r|. ^]o] ^x>^xj-5)(l60)t ^-^-^^=^71-^5- ufsgo^ x-^eo^ s.^6\] xi]-^} ^^^S^} 

t #q tllolH] if!-?}- ^ 51 T^. <^)# ?^xH>^,l(160)t HflE] €rf-f .^^l(110)<=1lAi HS] 

^^Kl-^KieO) ^^1 1 S^IH ol^lxl yl3i|(165)7V fl^lslrf. s^-l S ^mi65)^ Hf^lH ^7fl--r^l S^i 

S# ol^l^l t11olEl# ^i^v^Vt ol^>^ tllolEi ^-1;?]- ^J-^lolcl-. o^l# ^01, ^sas olT^l^l Uls1(165)t sfl'S 

^ ^laeKRAM) ^^^ms] ^^^i<a ^ 0^14. ^]u]x] a]-j\a65)^ ^i^^i^i t^i^iH^^ ^-i^j-^v:^ ^^^w .^i^i 
(160)^1 £]«ii ^- $1^^-. 

40] ^dxH1--xl(l60)t ?11ol§(195) ^ ?ix>^J-^l(190)^ ^-^^H ^V-f ^(110)J+ ^^^t:--!-. -^1^ ?i-^>^l--^1 

(160)t- ?]l^m(195)-& ^- SiJi, ?i^HJ-^l(190) S^BI ^V-f ^HIA^ tfloiEil- 

^ $X^. m ^d^Hl-^l(160)fe ^V-f ^l(110)-<^-5^- T^1<^lBl# ^S^^^Vt S)5^-(^l# HflS -^1^1 

•x] Hii^s-^i^H^ ^1^1.^1^ ^ ^^Jr^m '^i^^^i t^i-^i- .^m ^^s] o^,xhi 

7flAlElt ^o]^ 7V^i ^ §ic|-. oil^ ^o], ?ix>xi-^i(i90)i^ ^>ol£i5:_=5:_A^lAi. ^-^-Alyl 

(transceiver) ^ ^Ise]^ i£*)-*l-^r ^i- -i^a^^/f^ tH^Ie o^sUcpj - 51 c}. ^tJ§ :f^_4^J-*l(190)t S^E^ 
-f^^ddlO)^! ^^^m ^ 5i<H, ^[^'HaiO) 3^/31^ H^iH] ^F-f ^o'(llO) i-H?! -0-1- --'AM -/| li^ll hi.^sI^s. ^ 

(190)71- ^E-e]« ^ Sicf. HslEi el-f^J(110)<^l il^ %1 ?-§fr f] fl^oH'r HelEi ^f-f ^lA^i, 

iUxflli ^-f, ?i.x>AKxl(l90)ir *l-fAj(iio)J'4- J^el^lJl Al^ Hslti ^V-^^S'^l ^ ^t-^. 

01^1^15] Ssi^^ ^^1^ AixH1-^,l7f oln| xl =5L/^1A1^ -eigs-VjI S^ll?* xlH6l-5L-l^. ^^d^^^J-^l (160)2} aIx} 

^ol-xl(190) A>olollA-l H}u|, ?ixfxl-^,](igO)i^ ^^^o^ ^il^m rflolt]^ -.Aj^l-ji seat] ^^-^^^1 

(llO)^lAi H^IH ^^HlirSl 3401 olB^J (firing) <i| oY7\Ii\^^ ^o]ji]^ afEfA-], o^|^ f-c^, c1^1;<| t^jcln^i^ tIIH 

-J Ol^l^l talolE]5^_^Hl5ltxl, TllS-ll Oj^lx] C^l0)E^(e|-7Hl iLCf AV^-ll^l ^d^^)?- Wi«£lt =5^-^-11^3] ^^^5^^-] c^l 

yljjl^oi c}^oi olnl,xl c^l^lxl r-lloltis ^ SO^v}; ^1 ^if (dclays)7V ^]^]:^] nH^]^^ - 9X^K^m 

--r^, ^i-<?lslt ;<l'g^t H^iE «.^ii ^^oil cfl-g-si); ^51 Jl olT3l;<l t^lojE^^ ^^Wl(160)^l 

Al7loll ^Cl-Co^l^ ^Ol, nc]^S] ^C]^ 3^^^ ^A17H1 ^-SH ^^^); tillg, 

^>^l(190)t '^l^l^^l t^l'^lH^°^>-8r ^ 9X^(^m ^^S- ojnl^l t^l^lH^ 3^^^ ^lol^(195)-a, ^^^r^) 

<^1^1^17V^1# 4H1 (<4^ fi-<H, <^1^1^1 T^1<^1H-^^1 rcf^i- cyfi^ 3h<^l<H^o^<^l <^>7l:^<H) -^l^^l^l t^^1<^1e-i 

# ^^l^Vi^l-. ^x>;t^l(l60)t H^Bi st-^-^i(l 10)011 A] ojTzl^l^ HBa^^ ^7141-Al^ ^ ^rf. 0]:^ ^^HHi n^-s}, 
.^H (160)^^1^51 xi^(ieadingedge)aAl^^Ai^VjL, ^^t^j ^V-f^ (110)^1^-1 '^l^l^l H^'S'^l '^Micls 

^ ?11<^1&(195)# <^]^]^] ^^m^ ^^^^S-^, ^]^]^]^ H^lHj^ ^7141-Al^ ^ 5irf. 

xlH xdx>Ai-^i(i60)ir ^^m«l ^^1^ ^^LMdoa^ -^cfe} ol^*voii ul-e} ,xil^ aj-oH AKjust-in-timc) ^l^l^l S^ii^ol 7} 
^^F5L^ HSIE^ ^F-^-'-a(110)iiS ^l^l^l t-l|olEl^ ^#1^ ^ 5ar}. ,xjA| HslHj c|J ^Slo^jollA-l, HslE^ ^F-^---?] (1 10)ii 
ol^l^l t^jclE] xl^.^ tl]olEi7VSiilEi ^V-^^1(110)<=^1 5L^11-<=^1 n^e} ^^<=^1A-1 oln)xl OjolE-lzl- '^^ a1 ^z|x1 ^ 
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*>-^-^l AJ-S^ ^^^j- «--o11 ?grJ7_, HigBi ^>-?-^Hl t^l<^lBi7V _^_i^^Hl t^-e^" ^ A] Hs^ig^ 

no]^^ J=el7l..^A-i - oirf. t^lolEi i^xK^ t^l<^lti ^ eflAlU ^o]^^ o] 

^S' HsI^jEl t t-ilolE-lS ^^-S ^- Sir!-. 

H^H^ ^l(llO)^ AlA>A]-xl(190) ^ <y:?^ nllS-xim nfl^oll, im^^ sl-f ^l(110)ol Hl-g-iiS 

(FPGA) ^Ai5lS(IC)5l ^aJf^lrl. *l-f;^l(110)^ ^sisTfir H) -g- ^ 'a^lMc>l^§ -^-^-t H'Sti *>-f^l(110) 

^l-f^l(110)i^-1 T^^^ FGPA# Sfe ^^<^# Sf-sVfe Cf^S^ ^^c^ =51 Ei Brl-f^i(iio)oil cfl^^Sl ■^7lAl ^ 

A] ojulxl r:11olE:]?:| A^^io]?:]^ ^^(scalablG transmission)* ^]'^^^ ^ ''o^^l FGPA# '^l'^^'^ '^1<=1 

-3r# *1-^J-^ tfl^l^l ^S^^ ^^=1^ 4i«J ^ixHi-^l(190)# ^ Si^. 

£ 2 ^ £ 3^ ^i(llO) S^S ^ ^^m^l iifl^-ar M-Hl-^fl4. £ 2fe o.^^e;|o] 

(110)-& ^Bl-iflt- HIT'S, il 3^ ^la^S^Bl^ ^l_^^i(110)-S: ^-^^A. 

^V-f ^(110)-8r fflloli^^(150) ^^<^ S^S -S-l:#(205, 210, 215, 220, 225, 230, 305, 310, 315)5] ^^^1^ S^tt^^-f. 

a§s.(205, 210, 215, 220, 225, 230, 305, 310, 315) AA^ ^W- -S"^ ^;<lllr S«3-tVt:1-. ^-S- 

HslS ff.§^(205, 210, 215, 220, 225, 230, 305, 310, 315)^ V_#^ a]^ AA ^ ^^f. 

H^IE JZ1-C205, 305)'& Ss^(320)# i^e^ Hfllslcf. hsie 5.-^(210)^ €^(325)* i^^^ ufll?^.^. H^IH 

F-§(215, 310)^ a^(330)# Hfl^slcf. ae^c 5'--&(220)^ S^OSS)* afe} tifl<islc}. hsJc 

(225, 315)^ I3^a(340)* cq-e]- ^11^=14. aie]E £^(230)-^ ^^(345)* ^5} iifl«€4. t^S ^ 

H iL5'^r(205, 210. 215, 220, 225. 230. 305. 310. 315)^ flfl-a* sf| a-(150) <^^(235)^ 

5^- Sl-i?l=lc}(span). ^JL H^IE <^J°^(235)^ P-&(205, 305)<=^1 HelE ^Tsfl^s^.^Ei HelS ff-§(230)<^l 

He]E Jf^flsjL SJ-cfli^jir ^-llHLWj-^KlongitudinaU ^(W)* ^>fec]-. 

HelS £-&-^(205, 210, 215, 220, 225, 230, 305, 310, 315)-^ ^l^l ^l^l ^i^^^l 1b!^^(components)# =e!S-oi-7l ^ 
n n^"^] §1^-}. '^l^ ^'H, S-aS £§^(205, 210. 305)^ 5]Mi(150)'^l tflsfl oj^^J-i^ 7^ 

£] ^Hj- ^--^Jfoil tHsD 1 HslS#7| A 1 HalE Jf 4 ^^fJ-^f -^^l H^IH JZ^-^7(215, 

220, 310)^ ^^-11 ^--4 A 2 5t^as^l-7l ^ sfl ^1 2 =5lS ^7l] ^^^^1 ^ §iJ7_, 

l-€-(225, 230, 315)-& -^i^l ^wj" tflsfl ^1 3 S'i^^ H^S*l-7l ^sfl 3 i^^S Jf 7fl ^S^Jf °11 ^ij^ o^r}. 

a <A]S.^^, ^5JS 5-1-^(205, 210, 215, 220, 225, 230, 305, 310, 315)^ --7.#^ S.l:ollA-]s:i =^^§ H5jc ^7!\% 
s] Hfl^lsKcolumnar) ^^1^1 7l^^H jj ^fl ^^Jf^-oi] "-^^ ^ o^^u]-. .^j^ #0^^ 1 h^e vl^h ^^jj. 

^ ^A^ H^IE r:f<y^ S^j^S. Hfl-Sl^JE^ S-^^{20b, 305)# S^tt ^ SXA . A 2 H^l.E 

^7fl ^tJ-^tr 5^ £§(210) ^ SlT^. £§#(215, 310)^ ^1 3 ^^^l: ==r SZ^}. 4, 5, 6 ^t)-^ 

ir 7j-7> a§(220, 225 ^ 315, ^ 230)-g- S^*>T^-f. =1^^ "11^1 wJ-aI 0.5^ Seas 7flso:| ^^Jf^ ^a^^o.jl«] 

t^lclE^ollA-] ^4jA|^f A^^h^^l S^JI, ^-HSyJ-^t -5^(W)# 7| t^i^S. ^ A^ ^1 ^| ^| 7> 

iS^i^^lAli?} SelSSl^l ^--^(non-printed) <g«^^i (back-to-back) Hj-^^-A} ojul^lo] 

^:f& =5!S £-&-&(205, 210, 215, 220, 225, 230, 305, 310, 315)S] r7_#^ -E-&<^1a-1s] ^a^ SelS Jf 7l]-& 
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^^^m^] a^^(215, 220, 310)^ ^^^m ^ £^^(225, 230, 315)^1 ^^^]]^^ y]it^S. 9]^^S. ^] 

^ ^^S]^ }?_^m205, 210, 305)# SWi^f. ^1 2 Z^^IS ^^fl ^>1^£] ^^<^ i^^S ^^fl^o] 

5#(205, 210, 305)?^ I^^S ^^fl^ ^ £5#(225, 230. 315)?^ 5^5^= ^^m^ 7]^j;ls. ^ oj^o^v ^^ oj_ 
@-SE]ir £^^(215, 220, 310)# S«}-f>c}, SL^m225, 230, 315)^ ^1 3 ^ ^ SiM. ^J-i^l 

c]^^ ^3|-(net effect).^ ^KllO) 7-fl# A}c.li5^ ^^i^j ^J^^^l^^ ==1 = 53 o^i^ o]t.] 

HI Cf^ Sl^ajs ,,=^§011 ?1Ul^ir %^^Jf ^1 7li£el-0^ Jf ^*^Jf oil J?- 

a« ^ -^l^ ^'H, ^1 1 ^^fl ^t^^ ^1^-^-1 ^Hl^>£^ ^^51^ al:#(205, 305, 

215, 310, 225, 315)-3r =^-- Sii^-. ^1 2 S^H ^^^t ^1^-^ ^<y- ^I^I^Vii-^- ^-i^ sbIh 

P-§^(210, 220, 230)# ^ Xi^. 

nn^l H^S ^^fl IIJ-^-^ ^SLi] ^1.^)^1 ^^flsl-ir ^l^l^l tllc^lHi^ oj^l.^l tt] 3?) ( 1 65)( il 

1^11 ilAia)o11 ^q-^ ^Ijnel o^^^l^^^ ^_ <.|^1_^ Sc^ ^ H5lE ^J] ( 1 65)7l- Z>Z|Sl 35^ ff^S] =^-^ ^11 <?1 

^-f , ^^fl ^tJ-^-fe 7H^^^<a, W# 71-3] ^ 

£ 4fe ^Wj- .Al-tfl,^ ol-^oll nslE ^^flF-o] J?-5£^ 7Hg*-^^S M-EF\fl^. '■^1(110)£1 SAlSl. H 

slE P.§#(205, 215, 225)^ S^^ti:}. Hfas ff-&(205)^ ^>^(L) ^^S^. ^^IP-S^. H^S ^^ll#(405)S^ 

o^ello]^ £^(215)-^ ^«o>^S o]^^ ^^fls.(4io)S] olsilo]^ s^j-^lcf. ^ 

SIS fi&(225)* ^^(L) A-ls ^^j-^S o]^^ ^;<11*(415)^ <H2fl<^l-S- . 

Jf^fls.(405)^ o]^ ^^(S) n>s Jf ^11^.(410)51 ^wj- ^^1^ 71^0.^ H^S 7ll#(405)^ 

*1 5- ^^(S) S^H ^;<111:(415)^ ^l^l-S- 7lS-^S -^tVt:!-. ^slH ^;<m(410)^ ?>^(S) S^] 
E ^^11€-(415)^ ^«<.> 7l^.o 5^. ol^tti:!-. <^1^ ?>^(S)^ L iLcl- ^ji, ^^m(405), H^IS ^^11^(410) 

^ ^^fls(4i5) :^o^ Aj-cfl^i ^ig- 01:^0^ ov^. ^1.0.;^ (110) 3^1<^1^.(150) ^^S] H^e u ^fls. ^>o^ ^j^^] ^ 

£ 5^r S^S AlT^e^ClOO)^ A>-g-g.l-i^ 27fl ol^J-^l 4J-^1^> ^^-^fl ^i 111! 51 olul xl(500) IL^^^ 7M^i^S M-h]- 

\Ut^. 'U^.^ ^l#i^7(120, 125, 130, 135, 140)^ H^'^o'^ Hs-lE^ :g(110)S-l 511*1^(150) -^^S] ^s. S^IS ^ 
^(235)^ *«l=lc}. *lT3lxl(500)ir *1^1^1(500)7V 7ll#^(l20, 125, 130, 135. 140) ^o^l ^^MP-S^- 
^ <a^^i^S 3^51 = 13 ^ 9Mm, ^^^^d °l°l7l7V r4-ol:*> ,^]-^ AVoil <?!^^ii5-S S^E^r^-). 

^m^(120, 125, 130, 135, 140)^ ^(W2)^ ^^^^}. ^(W2)^ -^S. SslS (235)5^1 ^(W) 

^r^-. ,^l#(120)5l ?iol^ °lzl ^>zl(SEP)o11 o]sfl ^-ll#(l25)i>l 4^ ?! (trailing edge)J'+ ^^1 ^i^i. ^^1^(125)51 
*1^ ?l^(SEP)^l -^1#(130)^ ^'=^^ 7^|#(130)S1 ^<g^ ^iz^ ?>zi(SEP)°ll ^q^rij ^1#(135)^ ^<?l2f 

^el€^. ^m(135)£l ^d^l^ «lz^ ?>zl(SEP)^| si 6-11 ^-11#(140)S1 4^<a3f J^^el^lcf. o]^ ^d (SEP) ^ ^SL I^^H 
(235)S1 ^(W) in ^ 9Xt^. ^2^(SEP)^ ^lS<a ^ -^^#(130, 135)^ ^^1^^^ o.^ 

H (235)^1 fl^l^^Jl ^AHl H^IE^. ^ 

Al^^^^dOO)-^ ^m^(130, 135) ^J-^1 Jf^^l^S S^S^ ^^1^1^1(500)^ ^>fen. ^"d^] ^S. H^S <^<^-ar A}-g-*M 
27H •^J-'^ltl- ^1# 4H1 'U^.^ <^in^l(500)# H^l^o^^fe ^li^^(100)^l^-1 ^-151^^=^ ^7M?lrf. 

£ 6^ ^^a^l '^g'^l^ ol-§-*M 27H ol^T-o^ ^>ol*l ^1-s Aj-oll <ai!Sl olnl x]^ SSx-ll^^(650, 

655, 660)^ S^i-fin. HS^-l|i(650, 655, 660)^ ^o]^ HS^-ll^' ^^J-^l ^731^7 H^IH ^^Hlir^l ^«^1] H^llJ 

£lt lie^ ^ Hll^S} tl]olEi# 7j>^_w_^s1-5L^ r^Ajsg ^J^oll Slsll xl^^ll ^^^^^ =^ A]^Bfl(iQ0)o11 

A-l, HS^-11i(650, 655, 660)^r ^^1^ ^h}71(105) ^ ^^H^ ?J#7l(155)S^ti ^A]i=l A}-g-*Vc^ ?ixHl-^l 

(160)^1 'd^Sm^ ^ $in. TlH ^7H1-a1(160) ^oilH, ^li^^dOO)^^ ib'-*1?l-^#l^7^l ^^^^D ibi-^ltl- HS^-1|i|ir*l 
«S« ^ $in. 5IS^-lU^--(655, 660)ir no]^ ^S<=^1 ^511 ^-S« ^ 9X^. ILSL^^-^iGBO, 655, 660)^? ^-^L ^ 
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(stand-alone) n<^]^'^4 9X^. §<H, «>1'^1^1 t-ilolH:)i- ^sfl^ ojulx] ^"^(gif)^ JPEG(Joint Photographic 
Experts Group) sF'S, SciSi3.^S(Postscript), IL^^ ^^-HCPCL), <^1t^1^1 til<^lBl^ --r^^<y_ -r S^l^. 

S« ^ $i4. ^14^1 n^]^]^ <^m#<H, <^1^1^1 tllolE-1^ ulJ=^^i eflif.Bl(raster) tflolEi^} ^J o] ^^ig ^.v^] ofl 

?^§11 olsfia- ^ SJ^ S"^^S?-1 ^ HlS-g Bll^H^ no]^s. ^lE u^(jetmap) tR1<^1h=1S?-1 X^S: ^ a] 

B^^H.^ c]T2];^] tllolEM: ^iS^g t^ol^lS^ ylETg olTH];^! ^ngcj^ ^sfl a}-8-e] ^^1 5^ ^ geographic 

order)^l sfl^*]-^ ^^Korderts^- flfll^fe HlS^g^ ^^1, ^ H^lE ^;^ll^^ ^el^ ^^1^1 -sfl^^l-^ 

EU^ S^I^H;! ojulx] t^lolH:!^ ^llBfl^^^ ^«^tt4. HjEuJ ^]^^ 0]U]X] no]^M. T:il0lH:lS 

t ^S-A-Hi^ 'S^S^i ^l^l^^l tllolH.:)--- rjTfl--- ^-«}-« ^- Si^-C^, ^m^J t^l*lE^t SBlH ^;^11 :^^^o]] n 

^^l-ir <^14^1 «l3^#5^- ^%^=14). ^]S^-^^, ^?11(610)<=>11^-1 jpeg a^^El c^l^xl ^o]^]^ Hlsnjl ^14 

.^1 ^o]^SL wl&^l-ir i^Tll, ^ oH^i 3^5]^= ^^11 ^t^oll Sll^^Vir ^^li^l^l Hlii)SA-1 HlEu;i ^ujJeI ojulx] r:1]o]H^^ 
;^1HT3 ^14^1 tl]o]ElS ^t^M- ^ Hl?>4. i-lEllxj ^s^oj]<^]x-l, <^]u]x] t-1l6]Elt ^^i^S-Sq ^1 1 W!^: §1 *] 

Aii E^gi t^ic^iHi ^ ^ $14. 

3^5^51 n5]E J^;<fl:5l H-^^] tt]-^ o]u];^] c1]o]El ^-f}-^ §^ho]] 7]££€rVc:H =31^ ^7.]]^<5l ;i^J^ol] S]^ n5]E 

£lfe o]4x] t^]o]EiSl ^^#4 5L1^-*>4. 

£ 7* H^IH ^^H ^.^^4 *S^1 4^ <^14^1(700)# 44^fe <^1nl^l t-ll<^lH.l 1-4 44^114. <^14^1 

(700)^ ^^^(cyan) 5^?](705), x>:|ia^ (magenta) sl-?l(710), ^ %^(yellow) 5}^1(715)* S^*>4. S^^I 
(705)^ ^J^^-^-ar S^S ^^fls-s] .^-^^0)] ^l*]) H^S^ ^ Xi4. -4*^ 4^1(710)^ 4*^^1-1: 

^7]]=.^ SelSS ^- ai4. %4 4^1(705)^ S^S^l-JH-^- 

HBis ^^]i=:4 ^^^^1 ^-511 ^5as« ^ SI4. 

o]4;^] t^]o]E|l: 44^ t- ^14^1(700)4- ^-ftS iafl(4|-^a(720)SS4^), i^^l-^l^^M- 44T^t 4441-(725, 730, 
735)4 37114 7m ^^^^4. <^144(725)fe 4^1(705)* S^^H ^^^-8: HslS*!-?-^ H5i 

E ^7]]s.4 ^^^01] 4§i] $i4. 4^1^1(730)^ %^ 4?](715)-ar S^*l-4 %^-i]-8r H^^^i-^s u.^^ a 

4H ^^■fl-^74 ^.11-^^1 4*fl ^4H4 ^ $14. 44^1(735)^ 4*^-^ 44(710)# S*i-44 4*^# S4H4s^ ^ 
a€ ^^fl#4 ^f-^^l slofl =4S4 ^ $i4. 444, <^1^14 t^l*14# 4B4ilir *14^1(725. 730, 735)^ -^4 

ft €4^ ^4S4ss- «-4^o] 44^4 ^S<=^1 4^ 444^ 444^r °1^1 a](700)4 44°14. 

8^ ^^^4 4^ ^14^1 444(^, *144 ^-11»14# 4Bl-4fe »144 ^^(800)) ^^44 ^- 4 

^ ^«<^m 44^a4. ^«1, 4-^H14 ^J-i:114 <^1^°11 4^ =4S ijJ-7]is.4 ^^o]] 4^ ^^^o] ^4^4. h4s ^ 
^^^4 44^144 4-^-^ ii 4^1 ii4S ^V-f^i(llO)4 ¥^_^^4 S€S -¥-^m(405), S4S ^^111-(410), ^ 
^;^11^(415) 4:4 4^(S)^1 4-§-« ^4. 

*14^1 ^^(800)^ si€ S.^'^iSOS, 810. 815)4 t"^^11# S^i-44. ^€ 5L-f^ir(805, 810, 815) 44^ ^€1^74 ^-11 
5:-«J-*j= 5:--f# S*>*>4. ^--^€-(805)^ ^--^(810)4 44# 4^-*-?- '^l^ 44(S) 4# ^^^-^^s^- <^1^44. 

s-f#(805)-& ^-f(8i5)4 441- 4^^^ 4^ 44(S) 4# ^^J-^s 4-&tti^}. s-fl:(8iO)^ ^€ 
s-f (815)4 4^^s 4^ ?V4(S) 4-^ ^Hh^s <^l^^-4. 4^ ?V4(S)(« ^4^=1 44^1-^74 ^HJ- sFci-i) 

^ ^^H^ 44 ^^^1 ^4^1 4-511 ^^944. 

^1^4 ^^ll-S-4 4^114^1 4^S «fl, 4-44 ^ € s-f -^7(805, 810, 815)^ 444 =4= ^ 

x]l<^l 4sll ^4S« ^ SI4. -^m ^<H, "^-l^l^l ^^(800)4 £ 4'^1 £4€ s-l-f ^1(110)4 4-§--44 H4S^ 

^-f , '^■a4 Jf^K405)7V '^'^4 ^€ s-f(805)^ H4S^V:ii, '^'a4 H4S Jf^ll(4lO)7V 4'a4 ^€ ^-f 

(810)# H4H^Vji, 4<a4 ^7K415)7l- 4-^4 ^€ S-f(815)# H4S« ^ $14. 

o]44 r.i]o]ti# 44^11^ ^144 ^^(800)4 ^4:« ^qi(sl-#a(820)ii i£4^), 4°ltl# 44^11^r «144 ^^^(825, 
830, 835)4 7114 ^4^1l7> *J^^E1_4. ^14^1 ^^^(§25)* sj ^ S-^-(805)# S^i-44 44 ?>4(L)iiS 
jf 7]]-&4 4 1 4e|o]4 4s]] Helena ^ oj^iri-. 44;^] Jf-^(830)^ 4€ s-^-(8iO)# s«i-44 4-4 44 (L) 4 4^]] ^ 
4€ i£4J= ^7fls.oi ^1 2 4b11'^1<^1 4^fl ii4i=^ ^ $14. *144 ^^(835)-& «1 5L-^-(815)# i£^44 4-4 44 
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^^i^^]S^_ ^1^=1^. ofe^A-l, cl^l^l u}Ef^Hfe ^l^l^l ^^!-#(825, 830, 835)^ * ^^l^l^i 3^ 

slSS^ir 5^511= ^^m^^ «-t^-°^ r^lolE^^ ^^h^^ ^]^]^] ^^(800)?^ ^-t S^ol^}. 

5L g^r ^t^^^S] ^^<^] ^l^l^l tll<ilTN# M-E]-Lflir <^1p1^1(900) ^^S] ^^'^l^ ^H^-^r}. 

ol^l xl(900)ir ol ^1x1(900)?^ ^.sfl ^«o> il-i^fl^l^m ^t-a 5]-'?l(905)^ 

cl^l^l ^o]^^ ^^^^ o]T.]^]i900)7}it^i^ ^m^-3£m0l^3£^]m), n<^]^^ M-Efxflir <^1^1^1(915, 920)$] 27fl 
P] ol 1^1.^1 (915)^ 2711?^ ^^(925)# ^1^?^ sj=§fl ^^5]^ 

S ^^^^ S^SS =v SiT^-. ^-1: ^€-(925)* S^H ^^#(205, 305)-& ill-^Vt ^ 

^^0,1 ^sfl, HflS p.§^(215, 310)# S^^Vfe ^^^^1 ^-511, ^-^ H^S ?-#^(225, 315)^ S^^V^ ^^^<^1 
^ 3). 

ol^l^l(920)ir ^^(930)^ 3£«1-*M ^l^s] ^Ai^ ^tsil I^^S ^^H^iJl ^11-^^1 slsH 

o^c}. <^1# ^o^_ -A] «.«.(93o)^ J2-^(210)* S1]-sl-ir ^t^°11 3^^= 5L^(220)# SD-^V^r ^ t 

^^1 at- S^IH aft(230)-gr ^^^^1 S^IHS 3). tt|-e]-A-l, oln];^] v]]o]^-^ ^i^iflt 

*1 ^1^1 (915, 920)^ %^^Jf7l- _^.^E5^ss Minae "-^fls.^ ^^^^^ ^^<^] xx^^ ^0]^^ ^^^^ <^]^] 

(900)5] ^S ^5j)-o1t:]-. 

c^A] 6# Al^c^c] Z^s^_Aili(650)ir ?t7^)(615)°11^i g-f>S^Ei ^>>7l 5] t z| 

-^^S, c]^];^! z]-z]-£l B^iilt Hf^l^o' -^1-^)<^1^-1 Hals ^7fl--ri^ ^^"^^fl ^F^^i^. ^flSt H^l 

S ^7fl ^^^011 c^sfl HBlCH]^ clTHl^l tilojEi Sfl^*>cf. 7^1(6 10) <^lAi A^^^H]^ c] ^^^^ 

i:fl7l£H, ^l-n^l H^S ^^11 ^i-t^^ i:fl-S-*t4. ^1^ 1"^, S^HS] ojulx] ^/f 0^4^^ 7]-r|-o^ ojulx] ^ 

•^1 # ^ iH^l^V ^^li^lfe ^lae] ^^1^ H^s Jf^il S^Jf^l 51*11 H^^i^lfe T^I'^lH^oi ^-l^i-Jfs 

^- ^ae] ^l^lt- 5-^ ^li^^^ 5^*11 ^ae] =t2l^S^B| ^l-rjs sio.t^ T^ae] fl^lt- ^ 

F.^ o]^^^ ^H^l -^M]^^ ^ 9Jit^. olTzl^l nc]^^ ^^^<^] ^'^^^^ W(^ FIFO 

^t7^1(620)°1lA-1, Al^tg a5_A^li(650)t H^ls oln)xl h]3S)^(^, oj^x] ^^]o]^i:\s^ o] -a] ..1 5] 

M-H^flir fl^^ls^ Al^^ajo] ^rflolE5t|i^.xl o^«-^ 2|x^^n]-. o^]^ ^o^, aI^^eA^ ^].i4 o] xi-o^ o] ^ILo]]^] ^^]^ 
# -^it^lolES^ 5|rf. 4i o^H|A-1. c^lojE] flH-^r^ ^l^l^l ^fl^lBi© ^1^1 ^l^lJI ?j 'Jj^F^r ^\SL^ ^a^^^r 

SI^-}. Si 7^1(620)^11 Alx^Eflo] ^xl^^ ^rflolSsflo): *>r+j7 i|x^i]u|, 7^1(625)011 ^1x1^^ ttliJ]^^ 7l$o.S 

*1H=1C]-. n^Xl oJrtlnJ, t^^l(605)<^lH oln)xl t1|olEl7l- ^ ^1 JI =i^A-lli7l- X] 4f Elt}. lEfK 1^711(620)011 -^i fl>~l#5l 
<^^t11olE7VjI^£lxl ^-f, 711 (605) oil SSA11X,7VX1^51C1-. A.xJ ^ «1 o^j , ^^m, %0\ C-] o] Xj> o] xl t^l o] 

71- ^A]^l.xl ^-f(o11^ sc^^ C^ojxj- ojulxl^ol SelE^lxl ^-f), o] x] f^^o] 7^^ ?> ^ o., uj^ll 

(650)^ HS^-Hit ^--^^MA. 

si 711 (6 27) oil 7flAliHc.]:^i.^xl a^xl^i.Ho>^l.^^l<^l uflft^x^ol ol^^H-Alcf. t>^^o^7l .^^^c^l o}^^^ 
5}'?^, ^M|(627)<^lAi hs^1>.^;<1^e1t::^. ^^y\ ^t^)(630)ollA-l oIt^IxI t:^1o1b171- ^It^IxI 

^1^. n<''\^ <^1^1^1 A<'\^\^ AA^^^-^^^^'AA. <^%^o\, A<^\^ ^ 

Hfe xi^e> ^1^^=^ Xi^i^, '^l^ ^n^^] ^^Ife '^:^l(625)ollA-1 t^l^lH^ '^tflc^lE^ Sl7l tfl^^lcf. 

H^IS ^-7S\^^^ ^.^^51 ^Vu^^ '?^HeH1(impression)^l tfl^- <y=^ ol^l^l T:^loltl7V ^^ijsj ^ ^rf. ix^e^A-l, 6] 

^i^^i n^-\^\= AA^ ^^^^A ^^^^i ^^q^ xi^^. ^^^^ ^^-^^hi^i, oit^ixi ^^a\± <y 

HBll^Sl u^c.) ^^^^ o;^!:!-. ^J.\^y\\ Jf^^S] r^l^lt^^ ^E^Hfe % 7fl5l oj^sH^o] ^xj}^ - o^^u]-. c.] 

tl- ^«^Hl^i, FIFO -7?-^ <^1^1^1 t^l^lBK^m -^7<H, <^1^1^1 T^1<^lt-lSl y^Sl A1|E)=. - 5icf. 

si 711(635)011 o^xl xlol^7V oj^xl ,^lolt^o| x^dj^ vLoll ^1 «1 ^1 ^^1 ^1 «1 H Z|Z>Sl ^-^<^\ 

t H^IE ^xHliriil ol^lx] ^11olE-1# ^^^la^Fir =^i= (upfront) ^l-S^olc}. t^e^x-], <«H^i= ;^l'?l^ii1 «fl 

Cl^lxl t1lclE^7l- 5fl^*>ir ^711 7l3iS ^l^^^g ^ ^Cf. o^]^ ^O^, o^x] Xl aiir Hi 

.^l^^(no dclay)7> -ffs 3t^J= ^^^o,] uflsfl xfl^o] a) oj «.(cntry) JfT^^l ^Afl ^^Jf ofl ^^^^ <^\^\A til<^l 
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Tl]S. ^ Sil^ HI'S, ^ ^]^^^7}- -prS SflH <=J'33^1 cpll ^l^o] 13fl#^(exit) «51E a^^il .-g^a^o]] 

€-^1 7j73)oll rfl^*l-7l nfl:^oll, o^ x] x] ^^elS Jf-^fl ^ t^f^ i^l-^]-^ S^S ^1^^ o^^^^^pq ^ tflol] t^-^^ aJ-o] 

olT^l;^! t^olH-^^iS:! '^^H^E ;^lc^J^ Al-oi^ AVc^lfV Hj-^^iiL ^_ «S « $1^. ^1 ^l^^cf^ ^(null) 'fl^-l^ 

-B-^Kplaceholder)' ^o]^^ o]^]^] ^o]^ ^^M^^^r o]^^] ^0]^ S ^ ^^1 ^ $1^}. ?£ 

<^1SA-1, 11,1^^1 ^.xl ^ AH-^^ T^llolt;! :^A1 ;g^o,l ^vog^ ^ ojc}. o^l# soj, bIIoIh;] 

^St- t^-^lH.^ ^H7l- ^J-olfV Tflae^ olT^l;.! t^lolBl^ -^^c]^} ^^-^^ i:flsfl 'S-<='lf> <^S^H ^i""?] « 

^ U?-^ flfl^^T^. <^1^1^1 T^1<^lBife ^^1(637)^1^1 H^l^g ^J-^ls^. ^4^^ ^ ^rf. Ai^n^ ^^^l^l^i ^1 

^1;^! t^]o]^7]- ^?fl(637)^Ai ^^(655)^^-1^ ^^1(627)^ SS.^-11i<^l a-^ xl^^r^-. ^ 

Sl^l^l^i, TEf7^1(655)^lA-1Sl I^5^_/-lliir ^l^l^l n^]T^]7} ^m637)^]^] ^ ^^^^ ^ o^]^ 

^, £^ ol^x] r^llclt:] 3^^ol ^c]T^:\ ^^o\] o]^ xJ^S-jSi^oi, ^o]v] ^II^ ^~]^^^So] aJ- ^5] 5;] x] #i^c}i^ 

t-llclBi o]T2]^] 3^^^ ^J=?-7l-5L2LE-lxl f>7ll JL^^J^^ ^^^S ^ 

■i^^ 4^ loll ^#7l(155))# A>-g-^H ^ XiT^. -a-S H^as ^^^1 i:fl€ ^1^^ ^7V^ 

il4r^^SL^, #01, s.^ A>-g-^H CE 1-^-1 ^1^ ^^71(105)^1- ^^1:71?^ 

•i^^l ^-*l5l^-ar tfl, H^S Al^ej SS^-11^(660)fe (645)o11a-1 H^^-lr 7fl.A] sj- ^ o;^c}. .^j 

g-S] SeiEj^ HBiE ^^^^ ^-i^Ti rr|-5l- ^-ft^t- ^^(relaying) o]^]^] i^-il B-) -g- ^- c]t2];<\ 

^1 ^Kxlsj- ^oj- t^iolH^I HS^-llAj ^J-^loil ^ o;iul-. i^o] 01 ^-Hl-ol-Bl-ol 01 ^ (firing-by-firing) € 

Sl^S ^- 91^-. il 6^ il^m HS.Al|ioT|A-1, Al^t- ^Blej xj-^l^]^ cflfV ^^l7l- <=l:7l 

^^^c] 7^X]s\^.^ ^^1(655)^ Alic^(o^l# ^o]^ ^c]^ ^ ^c^-. 

^1^*1 -fra ^^IS <5l-&*Ml ccfe}, AVo]^- aslE tt^fls.^ s.<|]^- ^^>oil 3^olo^B^J:sl5:s- ^^^^^ 53^7^ a] 

(staggered), ^m^l ^^fl^^] ^}^]^^^] 11-^5*1-^ ^l^ls^- , IL^^ ^g-^^ll^i ^^fl^^ ^aIo^ ^7! 

S^IS ^l-^^^l rq-^ ^^mi rfl*^ i^el /Jz^ Jiu} ^ x-llJ^Hj-^t 7^x1 a] a, a-] , ^>i4 aJ- -i^^^l 

o}eiloii oi>,ii3 ^ 51^1. oia^'^. ojA^vs^ ^].g_ci ^iBjs] ^l^H 01-8-^ ^- ^t]-, 

^]y} 5L 5^] 5LAl5lu^, <s^7lA-1 ^1^^ 7j:<y\ w-El ^21(SEP)^ -fi-^ ^^IS *J'?^(235)Sl ^(W) ^.r} 
(130, 135)^ -f^SH^J= =g°1(235) ^?~]^]^ ^S^iiS S i^l Til ol-g-s|^ o^u}. 

fle^ft Al^t^oilA-], Al^ig ^a^-11^(660)ir ?l>^l(640)'='llAi cf^ Al-g Alog^ AiTg«> ^ oj^rf. :5i<g 

^«7K£ 1^1 ^#7l(155))# A>-g-^H ==r XlT^^-. -fra i^^S <^"^°11 ^71 4^ ^ r}^ .^1 

# JZ^^l ^1#£1 ^Al^o.^^, c^]M. ^-o^ >i^7](:E 1^ *a!-7l(105))^ ^^i^^ 

H5^E =g^ol r}^ ^]^^ ej-iLcf as ^l^s. h-h^ 2i3ll^ ^-lla«o>^ 7}^ ^, Tfl^, 4 

W,3l3L c}= Tfl^ol o|o^ o>2fls ^Al^ll ^^]^ ^ ojuf. ol E^A^:], 37]]o^ ^11^5] ^Je^o] Se^i^ol -g-sj 

*1 ^-f, Ali^fl 4J«S HSx-1|i(660)fe :£7l xll# Aj-oilA-1 naiiuol ^-tfl^x] ol^o^j^ (640)^1 A-^ 3: 'r} 

^ xfl#'S] Ai^*> ^^ rr^i^xl QcfBi, aI^b^^ ^m6m^]^^ 5£ '4^ a)1^'S1 ^<a^ ^^-o1-7l ol^oi] 
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i^cg iielE 13 - oil rfl§ll ^S:^ ^ o^c}. s.<>|, AliajoijA-l zi-z^P^ Slrol 27fl S-f P-^ 

^^1 ^l^!Jf# 7^lA>«v ^ sicf. ^^l^r -=.?IJ= Jf^ll ^^^^1 ^ Xicf. <^1# 1:^, 7H^ n]^^ 

t11olH-i# t^iolBi F-fe rl-^ ^V^^M ^ $X^. 

ic}, Al^^Efl 3^S/-11^^(655)ir 7flAli3 iq] 2L5lt|1^ 7H a] sVoI Al^^Eflo] IL^^^ ^^^]-^ ^A^sL t ufl IL^^ 

51 10^ =^i= ^1^^^^ 7]\?^^^S. ^^-m. AliEfl(lOOO)^ .^Ig- *«}7l(1005), H^B^ srf-f ^j(lOlO), ^1 

^ ^i#7l(1055), ^ ^^1-^J-^)(1060)# 

^1^ ^al:7l(1005)t ^^1^1 ^l-^-'SdOlQ)^ -frs '^J <^(1040)<^1 cflsfl D «cJ%>J^S ^l#^r(1020, 1025, 1030, 

1035)^ ^a>*>T^. ^B>7l(i005)fe ^1^^(1020, 1025, 1030, 1035)^1 57i5l(l007)# S^^t 

c}. ?]iiic-^(1007)t 7^T-,xl^ ^ii^^>ji Alj:^ ^joj xi,x>^v,x)(i060)S 7^1*1-^ A]s^ A^^attc}. ^#7l 

(1055)t- ^l-S-^ ^lg-l:(1020, 1025, 1030, 1035)^ fl^l-l: <^lent ^#^1 7l^^H S5l7^ Ais(Ee^7^ 

^^(1056, 1057))# ^S^^^l-fe 

H^^j ^f-f^i(lOlO)^ '^.=^1:(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)-S: ix|-5l- w]] H 

S3E S^*Vt:}. <^l5l«t flfll^ -a-JL H^IS ^^(1040)# ^iflA] ^cl-Cspan). ^^J^S] ^ 

^^(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)-a- S^S 3-1:^51 ^l^fs^ =1^-^ u.;,]] ^ 

^^^«-T^. -^7<H, H^IH JZ1-^7(1091, 1093, 1095)* €^(1018)* n^Sfe Hb-IH ^^Js^M, 
Hflc 5'.§^(1092, 1094)* S^(1017)# t^S^ ^sjc ^^^tti^. 

^i^K'-^l(1060)t ^1^^^(1000)^1 £1=11 HalH i^^i-sj A^i.^ ^H^T^}. ?i^Vt^l(1060)Tr c^l^l^l ti^ 

3S|(1065)^ if-t^C-l-. '-^-IH ?i4^ol-^^](1060)ir n] xl r-HojBi^ x-^ xj-€rl-.-,7_ -^^ ^■11(1065)<^1 7.-] He]c 

olBl,xl H^Bls^ ojjx-ll^^^uf. 51 10^1 51 Al^ ^^c3^1t. T-^*-)l(1065)°11 871151 HBIE o]u]^] li]s]7} ^^l^^H, ^in^l 

Hs]E olT3l;<l tf|35lt S^glrdOll. 1012, 1013. 1014, 1015. 1016. 1017. 1018)^ *W 1: i^l-el wl] « t = ^tlS -^^H 
^tl-^'^^l ^-§-^4. -^1# S^as olnl^l Hlii1^(1066, 1067, 1068, 1069)* z^zl li'l^-^dOlS, 1016, 1017, 
1018)^ t^x£} Hfl-gi^ Hels u.7fl ^®|-i^o11 cfl^^uf. -a^l, 7f7fsl nele u,^^ ^^j-^i^ ^5£i=l sie]E o] n] .x] H^illS^ 

^]°] ?i--=^Hi-^l(1060)t tflolti ^S(1070)# S^ttT^. 'n'^]^] ^SCdata pump)'^ -^^l^ a^'^* ^-ll^lH^ 
^-lelel-ji H^IEJ ^J-^ls T^l<^lBl# ^^^Vt iHH^-lH, HS^fi7l-^ ait 2:^-&^l 

7l^ ^^^S- ?>^€t:1-. -a ^€'^1^1^-1, T^fl<^lBi ^Hfe rl-ol^Tjc °fl^-11/-(DMA) ^J-^lS Zt^^ ^ 9X 

T^}. n^]^] ^H(1070)fe Jf7ll ^^Jf ^ ^^^1(1065) ^H^l^i 01^5] ^-g- n\is]s. ^c] ^c,]^:\ ^ 

A] ;gsm tc^5^ fl^l^lrf. t^lolH--) ^H(1070)t ^^^11(1065)^1 91^ zj-z]"^ H^IS -^l^^l^l <^]t2]:^] ^c.]^ 

# =^-^-5-1-51 t;]^^^^ r^lojBl ^5^(1070)tr ==r^^l(1065)°ll S^S <^li:il^l ■Hls|s.SJfB| s^slS ^*]-«. 

S ^Jii ^-il^ ^I'S Ai^lsl^ 7iH ?i^^>^j-^^l(1060)°11 S5Ln^7l-^#r^. 

^lc>| ^51x^1-^1 (1060) t -i^S =e!S <=g<5^(1040)Sl seas Jf7ll ^tJ-^s] ^Sol] tcfB^ o]v]X\ ^o]^]^ ^#1: =^ 
^x>^J-^l (1060) t ^-11(1065)51 ^^fV olnlx] ulB^oil ojul^l r-llolB^^ o;,^}. 

-fHS: Sel£ <=g<?^(1040)<=^l ^£l'a*l-51^=- ;^1^ ^H]:7l(1005)<='ll ^1#(1035)<^1 ^h]:JS<^1 aj-e}, ^i#7l(1055)t ^1 
#(1035)^1 ^"31: -SelT] ^J:(1056)# AjA^sj-irf. _t£ei7:| Ai:g.(io56)sl ^^<^] y]3i^-<^, 7^]<^ ^^^Rl-^l 
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(1060)^ ;<l<a-V-(1071, 1072, 1073, 1074, 1075. 1076, 1077, 1078)^ ^]'^]^ 5§H(1070)# lLS.=i^^ ^ SiM. 
^l'a^(1071)ir ^^^K1065)<^1 §J,ir^l 1 ^^IS <^]v]^] v]^5^^^^ zj (101 l)-g- nfe^ ufl ae^ c h,;,^ 
o]u]A] ^]o]v^ xj^QAl^c}. xl^«-(1072)ir ^^-*ll(1065)o11 Si^r ^^1 2 IL^]= u] x] h^isIs^h^ li5j(ioi2)^ 

HfloiEl «5iE ^^^B.^o^ ol^lxl tllojE-l xl<?^Al^t>. ;<1 ( 1073, 1074, 1075, 1076, 1077, 1078) 

ir ^^^^1(1065)<^1 $J,ir oIt^Ix] 3J| .^Jf e^ z|^#(1013, 1014, 1015, 1016, 1017, 1018)^ -c^^ ufllfl 

-^-?IJ= <=g^(1040)<^l cfl^l] ^«]-7l(1005)<^l ^^11 ^1#(1035)<^1 tq-ef, ^^1:(1011, 1012, 1013, 

1014, 1015, 1016, 1017, 1018)^ t^H'S^ ^jcfl ^ t^;']- -^^^-2.5- H^JS^^. ^s. ^^g-^^ 

(1040)^1 i:fl-5ll ^1-S-(1035)<>1 ^W-^ 5^-^1-5.^ ^<^m ^H(1070)t- ^.^^SdOll, 1012, 1013, 

1014, 1015, 1016, 1017, 1018)^ ixl-el- ufll^ H^S ^^cfl ^^^-^jA-] ^^tt t"^71 ^x>^^l3:. oIti];^! tlJolBl^ ^ 

tllolE;| ^H(1070)fe o]u]x] Tii\o]-e.]y}^^^ ^jr^]^ ^^sl^l tt^l-). ^(dumped) o]i^]x] tH]c]^^ ^s. 
SB]E <^^(1040)^A-1 ^1~S-(1035)^ ^1^1^ tfl^fl s|-<^l<H^^ t ij^.fMCS^H 

3Lir3^?lE ?&A-]oil Sflc^v§>4) ol^A^c] 4olol^^ t:^1o1e;|^ 40101^ ^1(1 06 5) oil Si^ = €S 

'^]^]^] ^s\s.^^ ^<^m ^i(io70)^i ^^is ^ ^^.x^. 

All^(1035)ol SeaSi-lJl Si^r ^91. i#(1030)-^ -^S. <^J<=1(1040)i5-sL AloiBr).r=S- ^H]:7l (1005)<^1 

^^^S =r- $1^1. ^1 S- ^#7l(1055)t ^1^(1030)^^ ^^M-^: ^#2^f ji 1=517^ ^1^(1057)^1- -^S^c^f^c]-. Ee^y^ ^1^(1057) 

^•tl'^l 7l^*><^, ^7Hl-^)(1060)if iHl^lE:) a (1070)71- xl'a^^(1079, 1080, 1081, 1082, 1083, 1084, 
1085, 1086)# ^l'S^-(1079)ir ^fl(1065)o11 gl^r -^1 1 5i^J= ^1 ^1 ^1 h^i^s^-e^ ^^JClOll)* 

H^lE «.^ii ^.^^ss^ olul^l c-llolE^ *7i^ ^Ita^UliiF. ^l^Jf(1080)Tr =1-^^11(1065)^1 Sife ^1 2 H^IH *1 
T^l^l tfl^ls^.^Bl S^(1012)#ixl-sl-till^^ HBlS^^ll ^^^5^-^ <^ln)^l t-llolE.-l J^Al^^l^Al^cl-. ^1^^^(1081, 
1082, 1083, 1084, 1085, 1086)^ ==r^ ^1(1065)°11 91^ ^M^] o]u]:a] ti\-^s.g^:^^^ ^^^(1013, 1014, 

1015, 1016, 1017, 1018)-& S^H ^;<11 <^1^1^1 ^'^]^^ -S-^-l-S: ;<191^1: 
^ oi^l^l tilojE^s^. T2]^ ^ eel 71 ^J:^ T^I-^-lti 1070)^1 o]t2];k] no]^]^ yg^^^ <^):7m ^ 9X 

-B-a <=g^(1040)-<='-5^_ ;^1^ ^H>7l(1005)<=>11 ^sfl ^1^(1030)<^1 ^a]:^'=^l t^^, S'S^ClOll, 1012, 1013, 1014, 

1015, 1016, 1017, 1018)-a: i^^l" "11 "S^ Jf J^H ^^Jf^o] ;5|1^(1030, 1025) •^J-'^l H^S^i^t-. ^*1, .^1^(1035, 

1030)^1 i^ll ^^]^^ ^S(1070)fe ^^B^ i:fl^ll ^^7l :ax>-^J-^lS ol^l 

^1 n^]^]^ ^^^K-^l ^1^(1035, 1030)# ^Aloil H5lS«tcl-. 

Z)-Z,t-ol ^l-oll tfl*l- olnl^l tllclElfe A^Vol§ ^ l^-<H. 2711S1 All^ol n--- -AVtt^l H^lJ=I^i^ 27lli^ ^'''^l * ^1^1 

Sfe^^, ^iJ-^ltF ^l^l^l tllolEi# q-El-Lflir ^J-*l* <^l^l^l7l- 4451 ^1#^J-^1 =^E5li^=_^ A>-g-ElT:}. cle^*> oiHl 
.^i, 27fl o]u].A] r^llol^i^ rfloltl ^iHoilA^ ^4 « ^ ?i4. ^1 1 ^^IS^I ^l^l^l ^fl^lt^fe ^fl 1 ol^lxKc^l^ so^^ ^ 

ijLn(frog) ^1^14551 SflH el^D^l ^-11 2 ^41 = 5-1 olinixl c11olH^-- ^1 2 ol ^1 xl ( o^i ^c^, o^^^ ol^lxls] 3/11 5L 

ElS 5^<a)^l =^ $J.cl-. <^1^1^1 tflolEi olnl^l WSJfE^S-l ol ^1 xl z^]o]^] ^rS nl/g.^ A^ 1 ^ ^1 2 

01 ^1 4 r^llom^ i£^*fir rfl^lH nfl^^ a^a^^ 3x^*1 ^ 5;i4. ^1 ^1 ^1 ^fl^lti^r ^^fl ^ll"^^ S^^fe 
ii^l^d ^^d-^lS t^j^lHl ^^AM^ 1^7*1, HSn <>lT3|x|5q aslE 401 w ong- ol^|x|iil 3711 HslH 4tl# S^l-^fe t^l^l 

3fl^)^ ^*«1-A5^_«1 HelS ^Afl ^^^oil ^1^^ ^ o^i:f. 271121 ^l#ol ^y^^ c>^^_ ^aIo^ Helc^ji^ ^ o.^ hs^ 
E ttl2l(<^l# s-o^, HelE HlBl(1066))Sl ^1 1 Jf^-^ ^1 1 ol^l^K'^m oln),xlol hbJe ^}o])d]] ^^^^ 

^1 1 ^-imsl o]^]^] ^o]^^ ^^^m: ^ 9X^, H^IS iH^lC^m ^r'H, H^l-S «15|(1067, 1068, 1069))^ ^] 2 ^\ 

2 olTHl^Ko^l^ ^<^, o]^]^]^ 3711 seas 5l-?I)oll -afl^^V^ ^1 2 ^^IS^ o1t31;.1 tllojEi^ ^-j^^J-^ ^ ^r}. a|1 1 M]^ 
S] y^slioil sflTg-^l-^ ^1 1 ^^o^ Jf7lls.(<^i^ s-c]^ ^^(1015)^ ul-^ 7111-01 ^^JfoH o;^^ H 
slH ^^11-^7)^ ^1 1 <^1^14(^1# §:<H, SS-n <^1T314^ SflH S^iE ^ ^ 5ij7 ^1 2 ^IHSl ^^^] ^r^^fe 
All 2 ^^m^l 3iBqE H.7fls(o^i sol, ^^(1016, 1017, 1018)# ^Afls-^i ^ej-^-oil 9X^ HflS ^^ll#)^ 
All 2 olnlxKc^l^sol, 0115 01^1401 37fl H ^ E Hl-o]) ^ o^^ul-. olS^, Aj-ol*l n^E JJ^llsol ^^^i^^ 
¥^H1 27H «>lT^14# HslS ^ SiclC-^m ^7'H, €^W1015, 1016, 1017, 1018)# H^IH ^7fl^7^ -M-t-^ 
i^S ^AHl 4oHig53 51 rf). 
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s Aj-oil 'S^^ji^^S I^sls^ ^ Sic}, ole^tt ^l#ol o.^ ^A]o\] s^S^m ^-f , ^J-«R> 

^-s-^m ^ ^^-^ o]^]^] n<^]^^ =?ij=« ^ xicf. 

^x>^J-^l7l- ^]^^ ^^M^, n<=]^] ^H(1070)7l- ^]7]<i\] HUS 5^1^ ^^^el^l 

A-^^ OjTllXl HBIE Sim ^-^m H at 7jol Mj-;^!^ 

^ 9X^. 

r^^o^jc^lA-], Ssl^c^ ^1^1^(1000)^ olp);.] T;^|olt| ^trzjiL oln)^]!- hbIe^v ^. 5^-- 'i}?! ^ij ^ 

Si^. ^I'^i ^^Kl-^l(1060)if Sli-d ^ H-) <:>11 A-] ^^^^1 -^I-Jl^^C-^I^ PCI-B]-<i^ ^a-^-.^^ AjiE^o]] 

no]^ c^5:(i070)^^w^7l# D^5},^l^ol olJ£«l-o11 o^e} .^I^a^Vo^ t^a] o]u]a] ^^^^ o] y}i^^ys,^ o]u]a] ^]o]^m. 
fe^ t-llolEi 4r5LS ^elE o^^fl-g-B^^ ^^|}- HvlH ^1- 'oHl^i "llJiEl °j=ol ^i-^s^ =^ ^7] 

^^1, HBis a^l^ ^^^el7l- Bl-g-AS ^ vi]^- oil- ^^3^el<^l <^l-g-£lfe ^iP.el S^flfe aj-g- 

(FPGA) -^-^^sdO^lT:^-. S^S ^lln <H^*2l-S- ^ms:V7l Hl-g- ^ h^n^ SflS sUn <H^*5l 

ollA-l^ olT^lxl t^lolE-l^ gjTl^ git 7]^ §i7l x^^o,] ^T-J.^ ^ ^t^, 

$^ ^^.^^^i, ^llii <H^#els -^iT^l;^! t^I-^Ih-^^ ^o]^ ^nt- ^- Sii^-. ^-1: -^^^i 

t PCI ^^}^J-^1(1060)^ PC 7l-^A3^_^ <H^^Eloii cfltt ^1*1 

^-•^>^J--^1(1060)S] t:--}^^] PC 7]-^ ^ ^t:!-. c>]m. ^^^^ (two -sided) H^St 4W ^1^1 ^ 

f^l^J^l 7>t^l-5L^ S^IH <^^-g:BlS ?i*El^ 2Gb/s -^-l^l^l tH1<^1e^# A^l- ^ Sic}. z|z]-s^ ^1<^ ^xK^^l 
(1060)^1 n^]^] ?3 31(1070) 7]- a sis 5^1^ <H lJJ&5l5^- ^ IGb/s^ 2 t^JojEi 3g 

Ht <^lwl-^l5l ^i A] H^^^ ^sfl 2Gb/s^ ^^#7l 41sfl sfl^ PCI ^^o\] ^m^^^^^^ 91^}.^ ^^Hl 

^l^l ^xHi-^Kioeo)^ zi-zl-si PC ^V^fe H^IH ^^1^ <H^-&5l^l ^ft %n y}^ aii^. <a ^€<^H1 

a 4& ^f^^-^Hl-H, ^li^^(lOOO)^ =fli= slln ^H^fl^ela iltl- w}^ o]^]:k] r-floin^ ^r._^^ x^^^^il-^ ^ms. 

t ^^15^ o^c}. ^ ^«i^HlA-l, Z|Z>o^ ?3^Bi5l PCI #*^1 ^1^ ^XK1-^1S] ^lo^S 

^y^S] PC i/1--^ 7V^ ^ ^ic}. ^A]a,loll.A-l, Ai.xHKx)( 1060)51 271151 PCB ^1-^^ 471151 

^E^t iJAl?fiiS Aji^o^ 27H z|z]-^l 47115^ HslH#7Hl SGbps i^ll "^l ^(aggregate 

bandwidth)^ All^*> ^ ^l^t^(lOOO)^ HflS <H^^eloil t:}^5^ FPGA# ^71-*)-^ 3£«l-*l-ir n^^^ 

si Hfas ^1 - o1^1rel°ll i^fl^^s], ^y]^ ^a] ol^l^l r-HolE^oi ^.?lloje^^ ^1^^ ^ S^^r}. ,a1^^ 

(1000)^ fe^ tfl^^^ <^iT^i^i T>ii<^iBi# ^ 9Xy] n^^], ^li^^dooo-gr *«b7i^iA-]s] ji^nt-^^ <^i^i^i. 

^«>7H1A1^ i:fl^ olTil^Ko^l^ ^Ol, ^ JI ^/at ^ O]^]^]), ^/at Jl^ ^«>7H1A1 ^El-^e^ ^ .-7.511 ol_^^.?)l^J 

£ 11^ £ 10^ AU-^s^dOOO)* 7«>-g-s-l-cq 4^ 'S-'^^l^i^ ^71^1 H5l^^l i:fltt HS^-lli^Sl 

(1000)-^ -i:^! (605) ^1^-1 '^l^l^l til om^^Al '^l^l^l T^l^^lt^t PC ?}^S] :^]o] ?ix>^J-^l(1060)^l^i H^]^] ^S. 

(i070)# t PC 9}^^ ^Hiti- ^^^s. ^ Sicf. 

^1^^(1000)-^ '^:^l(610)<^l^i S^S o1>a#S-l^Hl H^S Jf7ll#sl tS<^l ^^-^1- ==^a]^ ojnl^l r-HojE^^ 

^JL ^Stl-Cf. -^iT^l^^l T3llclE^ t ^«S|7l <^1^^1 :^^:i\7]^} 31^ ^*El7l <^l?i^l ^ J^cf. Al ^^31 (1000)* ?t^l 
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i^^o] o>q5}, 1^7^1(615 iE^r 610) ol^ 4^>ol c}= a] ^T-xg 6^V o^c}. 

-.A]5l oj^l^l^ _H_=Iii*Vir _a__^^-11iir ^tvfl (1170)^1^-1 ^m^l ^J'^^oil ^<=g5;ji^ Al^Bfl 

(1000)4 ¥7lS>Elc}. ole^«> rfl«l tH) (1 1 10)°11 ^Hl7Hl i^fl* ^.M^l-^l ^sfl 0]^^^ 

(1007)1: ^>l-8-f>4. ^121:^^(1007)^ ^Mfl ^^:t<=^l cflfV l^Jil: ^^IJ:!: <?liii^#Jl '^^3-'^^ ^IJ:!: ?-1_^>^J->~l 
(1060)..^ "^ym^. ^^i(1055)^ ^m^L 4W ^T-<^l^i5l :£7l^ ja^l^o] -g-oj^l-SLS- 

,xloilA-1 tilolH;| ^H(1070)S. ^S^<^tt4. 

no]^ ^^(1070)^ ^:^1(1120)^1^-1 Hsl^g ^^11 ^a^l o]^]^] ^0]^^ ^#«tT^(fetch). PC^ 

E ojulx] Hlii)(1065)S.^H^ ojulxl t:^1o1h;|71 Tii\o]^ ^H(1070)°11 S** ^ 9X^. n^^^ ^^(1070)^^:^1 
(1120)^1^-1 PCI **fl ^^H.^^ -S-olfl Dfl:£5l ^l^lS^E^ c]j2]^] tllolBl# ^IflEl t 7^0] 6>^5^-, 

711^(1125 ^^1 1130) ^}^]^ ^17H1A-] clT^lx] t-ljolEi^ ^ $14. 

^]:?11(1125)<^1'^-1, t-llolBi 3§H(1070)t 'S5x^€-(1011. 1012, 1013, 1014, 1015, 1016, 1017, 1018)<^1 i:flf>^l?l 

^<^Ji# T^-il^T^. PCI ^^11 cflolEl rfa.^ ^iiJ-Slfe ^1^ ^iH-ir ^ll#e1?114^ :5vHE^IHo11 s^^-fl AJA^£]37 jixj 

€ iEfe T^lsl-S^n^^ 4<a^'il 'Jli:-!. ^1<?1^^ S>I1S ^H^ll^sl^^Ko] Jf^flso^ =g 5^^(1011, 

1012, 1013, 1014, 1015, 1016, 1017, 1018) ?i5l #2l ^ ^4 ^H^^^i Sii^ . "=^1^ ^'H, ^^S^^7} 4 

z|Sl zjcl :7>oil ^7^^ =^T7_ ?J=j€-5-l 4711 z]=^# ?>ir4'5!, ^1 1 47lle1 x]^^^ i-7fl 4^ 7^ii4 7^1?. 

(worth)# ^ $i4. «1^1, ^-^fl lisj^?^ ^^:^1^r xjc^^^ t ^ §14. ^o]^ rf^r 

(1070)^ ^1^1(1125)<^1^-1 ^l-S ^-a^lS^"- Tilfli^ir ^A'^] *>^^el-. ^1(1125) ^l^-^l ^1<?! ^JiL# -t^-^It't" ^ 

n^]-e\ ^st- z|z|si ^_H^£1 ^]'^.^<^ 4-51- tqi-s- ^^:| z]-z]-4 ^.5^-°- wil<a*l4. 014^1 cfloiEi-i- feel 

^ 4-tlA5^_ ^^^1 ^S^l-7l ^-511 tI14ti T^^^ ^^<^1 ^-511 <^l-i-^T:1-. T3llolEi ^Hfe ^^1(1130)^1^-1 

444 g^jo^jf 44 T^l'^lt^^ T:^14t^ o.^ ^I2l-^>ji '^:^1(1135)^1^-1 ^fl^^l cfls-fl 2^1^ 4>a^4^ 

$^ ^^.^^^-1, ^m-& ^^-S: <^i-§-f>^-. i.25Gb/s^ 014^1 til 

*lBi# ^ ^4. 3^- ^^■^Hl^-l, ^fl^^ n<>m <^l-S-«: ^ Sli^. 

^l?ll(1137)°ll^-1 i^il 5^?] C114E1 i^?J4 *11^ ^^^-g-4<^1 ^114471- £^^^1 -M-l-^^S ^- 

44P_3Z. 3^4^fl 44^1 cfl4Ei7V =4ssl n S47-1 5^-42^1 *^ ^ %X^. HeiE s^l^ ^^3^4 4>sl 4?^>4-^l 

^t7il(ii40)°ll4 ^-^^ ^ll"g3oil c11*fl 4*^ Tfl«lHl 5^4^^^^1-ai x^]o]T^] 3114^ ^^131-^^4. "^^^isl-^ ^1^1-^1 n 

<^]^rr ^Mj(1145)^14 ii^lH 4^,^asl4,'-5'i ^.tl-?) H?1J= ll^t-i^c^, <^l^l^m ^Ml (1150) ^1^-1 -y- 

=^1 ^^l-^^Hl^-l, 511^ 4^3^eloii -^44 4*lT^ife *l-4 *1 ^cJ-^l efl^HI ^"l^J"^^, HllE -^1:^<^1 ^ 

4li=lt ^lls^(M5l) 4°lt1ir 51144 44ti^ H4s4ir =4:^-1^^-1 2l-§-4 4 514. 

£ I2t 4*1^1 ^g=(l200)# 7il4^ii^5^ 4El-\fl4. ti|oi4 -ii=(i200)^ sil_^_ 4 I3i#4s 4*£l5L^ 4^1 

i^^l^lH n^A^ s^^l-^r 4i-^lH 445fl4# 4E>^a4. ^^l^lti 4s(i200)fe PCi it^r PCi-x(^ia^>-^l ^J-^^d^ 
4^^d-) aiir SiS ?1^H14 g-e^ 7j2-|ir PC iL^ 44 SIS 4 4SV-1_H-4# s4-ti4. T^l<^lt-1 ^H(1200) 

44 444 5^-^51 44^1 lf-<=^l t^ 4, 7II4 44 4 44222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)4 ^ S <H El) 

«1# S11-ti4. 444 44^1 S4J= Jf 7m4 nm #44 fi^^l ^fl-^s ^ xi4. 

44^1 ^>E11 T^Ai^ ^4 4-?i^s 44^1 T^fl4ti# 'S^^ ufl^^V^^ ^^^^^ -sfl^ ^1^ <?J4^ S^l: ^ ^4. 
7]-7]-4 ^Efl 4A]s.(i222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)-gr S^^S ^^44 PCI 4i^^S-Jf 4 tl] 
4t^# J:g-ti-4. 4^4 «-4^ ^^tl- 47H1 4^* 44^1 1^114^^71- 4^1:4^ 4^43^^, 

4a-ti tll44 44^14-^(1276)# ^^-a-V^ 4«4(1266)°11 ^^44. ^ €4(l266)tr H4S «ll-=- 4^ 

^4^ °l¥4t ^144 4°1H4 nil4^ ^S444. 444 ^^js 44 r^i4t:i 3^^4 44^71- s4s ^1- 4^3^ 

4^1 5L4^H1 44 444i^s 444iiS 4514 ^l^l^^l t-ll447F H4i=i^7l| 4fe H44S44 44* 4 ^ 44. 4 
4sic^ioiiA4 5115= 4^fl^4oii tijoiE^ii- siic 4^fl^4oii x^^^ 4*1471- £44 «114^1 444 7-1 

^o>€4. ■& ^«'=^H14, 4^#4<^1 5i4:4^r ^11^^ T:-I144^r eflxi^iir t:^144^ s-as^^r S44^44 

ai4. 
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4& 13 ^a^4 fe^l^^iiS ^^2lii5L 7l^*M. ^m^J--°^ 5^5113^5^5113 gjo] ^^ali;^^ 
A>7] 7|iej=:£i^ 87|i<y| ^i-o] f> 9^^^(1220, 1224, 1228, 1232, 1236, 1240, 1248, 1252)<il "H^^ll PC^l 
^]SL^ ^?>^lAi 87fl£] 4^ol*l ul5^(5L lO^l^i 1065)^JfEli5l <^]^]^] ^o^^ 87flSl ^oHtt ^o^^ 

(1222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)<^1 rfl5l <y xjcg^o.^?^ ^ ^4: M-^^^-'tH'^. 
z>z>iS] ^Aio^i ---.i^^t i^5|(1065)i5l PCiLJfE-liq c^lPlx) cllolE-ll: ^-^€r>T;i-^- «]:-§-^ ^- SXt\-, .aj-eI] t^ais.^ ^ 
^^1 A]:7]-s| ol^^si olTnl^l tll^lE-)^ ^^^M, sr ciE 3i^=:(1011, 1012, 1013, 1014, 1015, 1016, 1017, 
1018) 'a^tt Al7Hl Aj-oll «li^l;<l(a^ ol^l-^l-^-l ^^)# ^^SS: ^ Sic^-. 

44^ -^T-^ ^^^(1222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)^ tfltt ^1 '3^(1220, 1224, 1228, 

1232, 1236, 1240, 1248, 1252)^ °llSx;]^lol4a iiiHS^-llcH oil P^sfl ujxij^S-^sg^cl-. ^ ^^-^loll a-] , x] 

<g ^sio^loilA-], z35j loll rfl«>Aj-Hl1 TJlAl(i222)^ ^(Dl)(1220)°11 P^sfl ^IS^^l ^l^PCI h^^^s^h^P^ o] u] x] ^o] 
Bjl: J:#sfj7 f>t::| . 16\] cflf> -y-E^j ti^ xl ( 1222) A^Jf B-] 4f|7l(1266)S ?-1_*JS<^l ^I'SCDD'^l 

^aslJlS^ 2<^1 tflft^T-Efl ^■<i(1226)<il 5j-.#£lJl ^l<a^(D2)(1224)<=11 S^sfl xI-^eI * pq i.^Jf b] 5] oIt^I^I t^] 
^-l5l«tr+, £^ Aj-^fl ^-^^1 <^lnl^l 4l|7l(1226)J^ ?1=^«> tq^/^l-xl S^A-H^^i^ ■^]^^t^}. ^^]^ ^^S. 

i^^Si] 51-<?1 t-llolBl nB]E sllH cH^fl#5lS Xl^-^ H^A^^yj. c^.A] A]XIZ\JL, 1^1 ^flft ^^1 

(1222)7>^#£lJ7. xl<a^(Dl)(1220)<^l $-] 4 xj-g^ o]^ PCI Aflj^.^ ojiil;^! tl] Bj 7]- ?H e| ^i^. ^^E-jo] 

PCI Hi^^5L^H:1?:| TfloiH;|P-] i^j-Bi] T>|.Ai oi J:*-^ FIFO ^]3-^ ^71- TillS-xi]S- ^1^01] tq-e]- ^sse:]<>| h^ea] ^^h^] 
Hli latency) 4-8-*l ^ $1^. 

^H(1200)fe 'H^^tiloil.A-l ^7lSl- S^oil cflt!: ^A^d gjo] PCS^^^ ^1^1.^1 

,xiAHi, -^-7l ii^s ?i4--€:>>:- -§-ol^V7ll firl-. ^7l-^ t^loi^i ^Ht- sfl-a-jusi ^-^ ^/at- 

^ ^7VAi?l7l ^-511 J:is ^^Bjoii «-7V« ^ 9Xt^. ^Bjc z]-^]-^ 

^^^i^S 7l^^V7l l^fl^oll, 7)-7|-o^ olBl^lS. ;^>o^ Hj-H^S ^^5] ^S^-Aj^J O.^^ ^^1^1 ^1^1 ^]^] <} H 

* -S-^l^Wl ^ His ?_X}-ol ^C]^ ^i?_32_ ^ ^57, oii;,liJ|c:>l^ ^ ^11 R yj-g-o] ^T-i^ ^ ^c}. 

£ 13* t^lolE^ AJA^EI oln];^! cfl o] B] ^E^-^llc}. i^ll t-Holu^ Jfl?J(1305)* H^IH 

^e^oil s]Si\ ol-g-5]ir ^dil# 21151(1305)* =E11°J A]xi-(soF)(1310) ^ HelE cSll^ <Hl3i^eloil t^l 

<5lB^(1313)l- i^^ftc}. ^il^ rflolEKl313)^ ^iHS sll^l oH33^xiloil rfl«_> ^x]- S3L(<^l-e- ^o^, ^^^^^ HLfe "^^^J-^^)^ 
sx^^Al^J ^ Sic}, z^z^-9^ ajsHoii uflfl- o|n|x| c-l|o|Ei(1314-1328)fe H^IH lis^^'-l ^7,^^i-«l /H^x^ =l:34_=1fe 
H}olS^ S^tlrf. o^l^ zjsj loll oln)xl cIlolEiir S =^ 1^1 ^elE ^^fl^^l 7fl^^ ^A^s]^ T:}^r$] Hl-ojc 

^ 3£^^> ^ ^ir-}. PH 1* li^ 1^11 cfl*> aelE U-7fl(l)^ ^E^flc^. PH 2fe 1<=11 cfltt S^S ^7^(2)^ ^-E1-^flDl, 

PH 5t 1<=11 i^flfl: -if 7ll(5)-l- M Bl->^flc1. CRC(1330)t ^A}(CRC; Cyclic Redundancy Check) , 

Sii^. fl^^r tll^lH 3^^!^ ^as->7l ^tl HBllo] #fi(1332)^lr+. 

2fl^(1305)* 2]S7l(1226)5:-JfB-l o. xi^Jf5:_ :5i^£^cjiL Ajj^c-^ ^ Tqj:^-^ ^l^^ll^i ^gH(1200) 

^J-S] :^A] oiE^sllol^^^ ^*^i4. ^Aj-fr ^^JfS] 2L SiJf°IlAl, olnl^l t-llc^lE-lfe asIS ^J-S] 
^llo^^ '^--^J^^S-'^ ^^m. ^ 9X^. ^l-jc ^^|t>^^ ^ *^Al7l ^ S^^><H ^-ilS.© ^-il^FJl ^7d2.# ?ixf 

Aiss ^ft^ ^ ^rf. a«t ^y^M^^ T^1<^lti# ^^l^il-Al^lfe ^2]^7l,^ ^ xi4^ tqs^*>fe tqs 

£ 14^r tfl^lH^ ^S^l i:fl«> '^lAlx-jci A}oj:^ i4El->dIr4-. rl] o] e^ rfai^ hs^e olAfl^elofl tfl^H ^a] ^fl^^ 7}^]^ 

ojAVol ^f^flH ^t^Sllcli^ S*!-!^ - o|cf. ^h-^^H <yE^3l|oliO] *|- ^^^^ IQb/s «>1 ^o]^ 

(1430)'^lA-1 HelE t^]olEl ^ xlH xj He]E 511= .fl^^j^ xi=^si-7l ^ Sfl PCI-X ^ ^^-i^(1405)(Al:'>ix| 
i^-^-cflo^^ oflSelTilolAjoii i:flsfl)7l- «l-§-li §J,i^}. 4^ ^n^] ^-^^^^ 96MbiVsii] <^lcl,x]tfl 

<5!^ i?a!(1430)# 7>x|ir PCI^sl-?lhl& 'yB)j^|o|i(i4io)olT:f. ^^d]] rfl*!- Hl-<^1(1415)* PCI- 

X^]^ Tflo]^ tilolEi ^^o]] A^ Bl-^y* PCHi:f. 
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^g^ir i^slS 5^1^ ^^fl^E^s^- ^7]^ olT^l^l ^o]^ ^ yq4^ t^JcjEi ^ H^^l (tending) h^-kr S'M^^ ^1*1 

Tflcl^io]! c]lf> tllojEi 5§«S1 sq-V- 311 61^(1420)^ °on>(duplex) Pr# ^V^li^ Pr, ^ 50-51 ^fl #gj 
# ?]l*m(FFC)^ 7>^lir ^el - ojcf. ^Aj-ff ^ Tllc]^ u^^^ ^^^tt *1--^1H "i]^ 

(1425)# 71-2^ =^ §J,4. 

^-^^-f^- ^e]-?llol# ul^^ r}<y=«t -^-^a^ _^J^(1445)^ srcq^g Aj^^fl^ ^ 9X^-- i=el7il, _^_el-ci 

^(free running), i^lJ-s^ ^^ffl ^ ^^1. ^^7^^ S.^^ ^^^^ o]u]a\ H^S^ ^7]S\-^]^]7] ^sfl S 

5^71 Ai^-i- A}-g-^l-t- *?!^(discrete), 7m ^V^* -S-^ <^lT^l^l-ir S^^j^Vt-tl ^- 9X^. ^^-^^ SUt ^ 

4^ Hsqc^ ojTil^l A>oloil ^5i_rz.^7l-^«t 'g-ZtS>-5^-, <=]^]^]^^ ^^4?] 51 (run) HU^* ^l^^i^. ^ 
^wj-«j= ^wj-6j=o.^o^ ^l^tt^l-. ^ ^€^Hl^i, ojulx]:^ ^wj3j= o^wj-6j= 

^^?H^ fins SflSS ^- Sir!-, a r^-^ T:1-=t-^ <^1T^1^1^^ Ali^^Ol at ^Hj-^ A,?fl^ S_r^c]] oj, 

^ ^?]: ^ ^cf. Hfli^ P-^fe ^ XI-^-^, SelT] F-^ ^wj-^ P-^7l- oj-g-^ ^ 

Sic}. 

5L 14^1 7flAlEl o^l Al^^cj ^Aloll t-llojE^ rfai^ 2| 3j or 51207H^1 c^lS^r 7l-xlul, ^^7-^^^ 87fl£^ ^ 

^^1 lisjs-f^ e>i4flb 5fe H^S =11^ Afl^sl o] <=^1>^ 1> ojr-}. yj,>7l ^A^^ 720dpi(<y^-^l ^ £S)5l i;fl^ i^^S 
slln ^Afl^le^iS] A}-^i^^ zvzi- v-^^^ ^^j-f^^^l ^^13 ^ 5it 3047H°1 =5]= 7l7.lt 'i} 32 ^^1 64 jet SL^-$.: 

7>^?11 ?tr}. 3ie^c 5^1^ ol^fl^el^l 37lir V^^Sl alrfl j4ol^>j^ #flll=l V_# f}^^] ^ 

1.25Gb/s r:llolE:l dfioJI ^^j^ ^ <|J ^o\]A]^ HElig .^lE(jets)ol ^4t"^ 401<Hz ^S^^H^-I 

^ 'a S 7fl^ t-ll^lBl ^Hfe €:Vu|-^ PC -SL7m(motherboard)^l ^ ^Jl ^ H^is 

^^^el^l 1^-511 i:fl^^# ^l^^V^i^ i^Ss^- ^4«: ^ XiT^. 31 ^€<^l^l^i, no]^ 55-^ S 7^$] 

HBlS ^^11=: z^-z]-^ ^V^^-IH HlS^^-ifl-^lS^J ^*7l# A>-g-^Ml eJrjiT?., olT^lxl^: Uj^ij^ol tiTfl 91^ 

JEAlEl. f^x-ls} i^^^ f^^iS 711A153 <^ $iiiK<^m %n ^I^-Itt, ^ac-l7l- ;^l^i>l 7^;K]^}7](§:^ (1110)) <^l 

^oll, ^1^51 ^^1^ ^ 5^cl-(§s.(iii5))_ Aj-E^j T^A] nl ,xl<g #3JlvlE£l 7ll^ir 12^11 ^_Al5l 711^21- -S-^^l^: ^ 

91^}. a 4= ^Al c^HlA-], PC BlA^(l415)Sl <^lAl3i?l Tfl<=lE^ 4r£t :£ 14011 :£Al=l 51.!)- Aj-o] oj- ^ c;^4. 

£ 1^ ^slS AlA^^JO^ ^^:£o]t:1-. 

£ 2 ^ £ 3* £ IS^ HslS Al^^E^o^ Zteqe S-^ w stsqe i3fl^l# ^}^-^]^ ^rg. 

£ 4^ ^^M7<] ^53= ^7llS.PJ| ^>cfl^ O]:^ 7fl55=^^S ^Hl-ifl^ £'3. 

51 Sir 7ll# 4MlA-liJl <|]ci£q cl^lAl 7fl§*4^=^ M-Bl-^ir il'?!. 

51 6^ ^J^ltt 711^ ^oMlA-lSl <g5iS] olTHl^l Ssa^e^^ fltt SS^-ll^. J:#51. 

£ 7, £ 8 ^ £ 9^ H^S ^7ll ^ t^P-l ^^oil rq-s. o] u] x] t^jojE^ ^€^1# ^-^l-iflfe 

£ 10^ Al^HflS:! ^Sla^lSl 7f\^^. 

51 11 ^ Tllg- Aj-ollA-1 -v-7l A] Ssl^g-gr 5LSA-11^. Jl^il. 
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^-S-S-PCl-X Bl« 



t-Bit 66MHZ PCl-X 



32-bit 33MHz PCI 



.25Gbps 62.5um LC- =^E^ 



ng-B, j^oH EEJT), 
a* E0-£J«11 0.5imn 



sea safe ii» a-HrSl 
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